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Since Adam and Eve reptiles have represented
evil.1 Reptiles instill fear and have been regarded
negatively through history. Victory over these
perceived foes has made heroes out of men in myths
and legends. Reptiles are fascinating creatures as
long as they remain inferior. The proposed design
will explore the relationship between reptiles and
humans by subverting our usual perceptions of
comfort that stem from our dominance over animals
at the zoo. The design will force the visitors to
understand reptiles in a new way by making them
rethink what it means to be comfortable in their
presence.

1

Then the Lord God said to the woman, “What is this that you have done?” And the woman said, “The
serpent deceived me, and I ate.” The Lord God said to the serpent, “Because you have done this, cursed
are you more than all cattle, and more than every beast of the field; on your belly you will go, and dust you
will eat all the days of your life; and I will put enmity between you and the woman, and between your seed
and her seed; he shall bruise you on the head, and you shall bruise him on the heel.”
Genesis 3:13-15, New American Standard Bible
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HistoryofCaptivity

The Menagerie of William III at Het Loo, Melchior de Hondecoeter

People have been housing exotic animals for
their enjoyment for thousands of years. Until
the nineteenth century, animals were usually
kept as trophies from expeditions in the palaces
of their captors. A few cities, like Bern, Zurich,
and Lucerne, Switzerland had bear pits, and
other cities such as Venice and Amsterdam
kept lions and birds. Traveling shows were the
most common way for the public to view exotic
animals, but these were rare occurrences.

Exotic birds at Versailles in the time of Louis XIV

The Display of the Elephant, Pietro Longhi 1774
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Opposition to the menageries of the elite grew in the
eighteenth and nineteenth centuries because they required
many resources while many people were starving. The
common man gained power in most western countries,
and as prosperity returned after revolution, so did the
public’s desire to see wild animals. The Jardin des Plantes
in Paris was used to house animals won in French military
battles and eventually turned into the earliest version
of the modern zoo. This created a precedent followed
throughout Europe, and the notion of public zoos spread
rapidly. These early zoos were usually picturesque park
settings with many of the animals roaming free. The need
for control grew as the number of visitors grew so the
animals were caged in unnatural habitats. Animal houses
at this time tended to be either grand palaces or small
follies that fir with the park’s picturesque design. The
style of architecture in zoos evolved into copies of the
historic styles of the exotic lands the animals came from,
but the conditions for the animals stayed the same or grew
worse.

An Afternoon in the Jardin d’Acclimatation, Jean-Richard Goubie 1882

A zoo buildings
designed for
its picturesque
settings in the
nineteenth
century

Monkey House at the Dresden Zoo

An outbuilding
designed as
a folly in a
picturesque
setting

Ostrich Exhibit at the Amsterdam Zoo

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Cages and other
zoo buildings
with grandiose
ornamentation

Aviary at the London Zoo

Main Entrance of the Rome Zoo

Cages dressed
in “native”
architecture of
the animals they
house

Aztecan Style Cages at the Rome Zoo

An elephant
building matches
indigenous Asian
architecture.

Indian Pagoda for Pachyderms at the Berlin Zoo

The bison
house at a zoo
in Germany is
painted with their
perception of
Native American
iconography.

American Bison House at the Berlin Zoo

An Egyptian
temple houses
the ostriches, a
bird native to
Africa

Ostrich House at the Berlin Zoo
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Unadorned
cages house
animals at zoos
as attendance and
collections grew
rapidly at the turn
of the twentieth
century

Bird Cage at Central Park

Lion Cage at the Dresden Zoo

Bear Cages at Forest Park, Springfield, Massachusetts

Crocodiles
reside in an
unnatural cage
at a zoo in
France in the
early 1900’s.

Crocodile Cage at the Parc de la Tete d’Or, Lyon, France

In the 1960’s, zoo’s became increasingly concerned with
imitating natural habitats. As the primary goal of zoos became
the conservation of species, the welfare of the animals became
very important. More space became dedicated to the animals
and less to humans. Cages are now being abandoned in favor
of less obvious barriers between animals and humans. Glass
is often used instead of bars where immediate separation is
required, and inaccessibility is used in other circumstances.
Zoos are trying to create a sense of shared space between
animals and humans while maintaining their separation.
A more natural
habitat is created
for alligators at
the Central Park
Zoo.

Alligator Habitat at the Central Park Zoo, New York City
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A polar
bear habitat
resembles
icebergs
at a zoo in
Germany.

Polar Bear Habitat at the Hamburg Zoo

Gorillas in
an artificial
habitat at a zoo
in northern
Europe.

Gorilla Habitat at the Rotterdam Zoo

Diagrams
representing
the
organization
of exotic
animal
collections
through
history.

Menagerie Paradigm for Animal Collections Prior to the Nineteenth Century

Zoo Paradigm from Nineteenth Century to Mid-Twentieth Century

Contemporary Zoo Paradigm

Possible Arrangement of the Reptile Center
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The new reptile and amphibian facility should
set new standards for innovation in zoo design.
The Knoxville Zoo’s Mission will also be
important to the design, and the new facility
will interpret and fulfill the mission in unique
ways.

KnoxvilleZooMission:
The mission of Knoxville Zoological Gardens
is to celebrate the wonders of the natural world.
Through education, conservation, exhibition,
research and recreation, the zoo will tell the
stories of the animals, the plants and the people
who make up the communities of the earth.
The zoo will develop positive attitudes and
actions about nature and about conservation as
a local and global issue.
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Time

But what minutes! Count them by
sensation, and not by calendars,
and each moment is a day.
- Benjamin Disraeli
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Beowulf will serve as the primary vehicle
guiding the theme of the proposed design.
Beowulf is one of the most widespread works
of in the English Language both because of its
history and its identifiable story. Beowulf is
the earliest known manuscript of the English
language. It tells the story of the Scandinavian
hero Beowulf, who defeated foes and saved
two countries. The defeated foes are reptilian
representations of evil.
The architecture of the reptile center should
heighten the visitor’s perception of time. As
the underlying vehicle guiding the theme of the
building, Beowulf will be used for its meter and
structure to guide the organization of the reptile
center. The story’s themes will be looked at
closer in the next section; here the primary
concern is its organization of time.

Aldabran Tortoise
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Many reptiles have life spans that rival that of
humans, and some that double that of humans. Al,
the Knoxville Zoo’s oldest Aldabran tortoise, is well
over 100 years of age, and will likely outlive many
of us. Reptiles are also unique in that so they have
survived on the planet for so long, not only in the
form of dinosaurs, but many in the same form in
which we find them today.
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Anticipation, Engagement, Reflection

Beowulf slays the dragon.
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The epic begins with the introduction and
history of the Scylding Dynasty, the first group
that Beowulf will save. Following is the
introduction of Grendel and the devastation
he has caused, and then the introduction
of Beowulf and the tale of his journey to
Denmark. After this sequence of action, there
is celebration and fanfare as Beowulf arrives at
Heorot. More lines are devoted to the feasting
and boasting that occurs at the feast than
to the all of the previous events of the story
combined. The next sequence is the actual
fight with Grendel; once again a quick action
sequence followed by an elaborate and slow
celebration after the enemy is defeated. The
build up to the battle with Grendel’s mother
is longer, Grendel’s mother being a fiercer
creature than Grendel. There is also a very
linear sequence of the journey to go and find
Grendel’s mother in her lair, where as Grendel
was defeated at Heorot. The fight is more
sustained than the one with Grendel as well,
and upon Beowulf’s victory, it is once again
followed by tremendous ceremony. Upon the
conclusion of this celebration, Beowulf and his
men return home to Geatland where Beowulf
rules for fifty years.
The dragon is then introduced to the audience,
and as with the fight with Grendel’s mother,
the battle with the dragon is slowly built up
throughout 200 lines of the poem. Once again,
the battle sequence is quick. Though Beowulf
defeats the dragon, he too dies and his departing
words and death, celebration and mourning
occupy the final 500 lines of the epic.

Beowulf builds up progressively to very linear and fast paced sequences
of events followed by long and slow periods of reflection, whether in
celebration and mourning, that make the whole composition cyclical.
The periods of celebration must have occupied relatively short periods of
actual time when compared to the journeys in the epic, yet more of the
poem is devoted to them, emphasizing the importance of rest and reflection
throughout the poem. The action sequences are no less important, yet fewer
words are used to tell of these events in order to emphasize their intensity.
The reptile center will interpret these sequences spatially to create cyclical
periods of anticipation, moments of engagement, and pauses for reflection
as the visitor progresses through the building.
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Beowulf consists
of three sections,
each consisting of
the build-up to the
action, the battle,
and the celebration
of victory. After
the final battle and
Beowulf’s death,
his entire life is
reflected upon as
his people mourn
over the fallen
king.

Sequence Diagram of Beowulf

Meter and Rhythm
The homogeneity of Beowulf
bringing unity to the reptile
center.

The most obvious characteristics of Beowulf’s meter and
rhythm are its relentless alliteration and its alternating stressed
and unstressed syllables. Seamus Heaney tirelessly translated
the poem to include these traits. Note the repetition of the W
and H sounds in lines 1604-5:

They wished, without hope, to behold their lord,
Beowulf himself. Meanwhile, the sword…

Capitalization, words, phrases, and themes are also repeated
throughout the poem to bring structure to the work as a whole.
This repetition in the poem brings continuity to the poem,
even when the poem lacks continuity in its subject matter
and events. Applying this principle to the architecture of the
reptile center will not only give the building and sequence
rhythm, but also bring unity to otherwise disconnected and
dissimilar spaces.
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A consistent
rhythm of unifies
the entire epic.

Rhythm of Beowulf

Time can be experienced in many buildings.
In the Pantheon, sunlight comes in through
the oculus, moving across the interior space
throughout the day. Other buildings are clad in
materials that patina over time, such as wood or
copper, giving the building a slowly changing
appearance of years of time. Natural light and
other environmental factors’ effects on buildings
greatly contribute to the understanding of time
in architecture. Materials and architectural
elements that enhance their effects will be used
in the Center for Reptiles and Amphibians.
Streets can have a rhythm that unifies the entire
street, much like Gay Street in Downtown
Knoxville. Projects like the Rural Studio’s
Supershed and Pods student housing and West
8’s Housing at Borneo-Sporenburg create a
similar rhythm through their composition. These
rhythms are primarily read from the exterior of
these building, whereas in the Reptile Center,
the rhythm should be readable on the interior,
allowing the visitor to acquire a sense of time
and speed as they move through the building.
Thomas Jefferson used an arcade to connect
his pavilions at University of Virginia, and in
doing so created a path in which time is easily
perceived. While this is not enclosed, it is an
interior in that it is a clearly defined space.
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Light coming
through the
oculus of the
Pantheon in
Rome slowly
moves across the
space, keeping
time throughout
the day.

The Pantheon, Rome, Italy

The steel
cladding of
this house has
patinaed from
orange to almost
black.

T-House, Saratoga Springs, New York

The buildings
on Gay Street
are unified by
the consistent
rhythm of
openings and
heights in their
facades.

Gay Street, Knoxville, Tennessee

The pods are
different in
materials and
shape, but their
size and the shed
unify them as a
singular project.

Supershed and Pods, Hale County, Alabama

This housing
project in the
Netherlands has
required heights
and shapes of
the individual
buildings in order
to bring them
together to form a
community.

Borneo-Sporenburg Housing, Amsterdam, the Netherlands
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The pavilions
of Jefferson’s
Academical
Village are
united by a
colonnade.

University of Virginia, Charlottesville, Virginia
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ComfortofPerception

I can feel myself under the gaze of someone whose eyes I do not
even see, not even discern. All that is necessary is for something
to signify to me that there may be others there. The window if
it gets a bit dark and if I have reasons for thinking that there is
someone behind it, is straightway a gaze. From the moment this
gaze exists, I am already something other, in that I feel myself
becoming an object for the gaze of others. But in this position,
which is a reciprocal one, others also know that I am an object
who knows himself to be seen.
-Jacques Lacan

Harry Potter encounters many reptilian foes in his exploits.
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As stated in the introduction, the relationship
between animals and humans has been a strained
one throughout human history. The Bible uses
a serpent as the representation of evil from its
outset. Beowulf continues this idea of reptiles
being evil through the Middle Ages, and Harry
Potter books promulgate this notion in the present
day. Even if they are not regarded as evil, reptiles’
appearances alone are enough to make most
people uncomfortable. Reptile houses at zoos tend
to display reptile in aquarium-like cages which
comfort visitors in knowing that there is absolute
security in the separation between them and the
animals. The reptile center at the Knoxville Zoo
will place humans and animals in relationships
that will create positions of control, power, and
security for one and inferiority and subjection for
the other. Instead of always placing the human
in the position of power, the building will create
moments of uneasiness for the humans, perhaps
keeping them inferior in some way to the animal,
even when in the positions of control.

Comfort as it is to be explored in the reptile center
is dealing with the mental state: easier to describe
as the opposite of uneasiness or discomfort than to
define assertively. In Privacy and Publicity, Beatriz
Colomina describes comfort as being more than just
sensual, but in fact psychological. The chapter of
the book titled “Interior” is a study of comfort as it
relates primarily to the houses of Adolf Loos.
Intimacy and control are the two most defining
aspects of comfort in the houses of Loos. Loos
houses are about the interior, creating a moments
that become about the space previously traveled
as opposed to the destination. He uses windows
solely for light, and not to well for that matter. The
arrangement of Loos’s rooms turn the occupant’s
back to the window, making them look to the interior.
The path through the house, which is dotted with
these static locations of reflection, ends up at the
point of control.
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Loos creates a sense of security by position. This
space is at “the intersection of claustrophobia and
agoraphobia.” It is the most intimate space of the
house, but it is also the only space of the house
with a controlling viewpoint. The space tends to
be located over the entry, or at least over an early
point on the path through the house, so that the
occupant of this space detects any others well
before they are detected by the intruder. But to
make a move of their own, the viewer gives away
their position and becomes vulnerable themselves.
“It is impossible to abandon the space, let alone
leave the house, without being seen by those over
whom control is being exerted. Object and subject
exchange places. Whether there is a person behind
either gaze is irrelevant.” This is different than
other buildings in which control is created by
placing the controller in the least intimate space
of the building, for instance the Eastern State
Penitentiary or even our own building. In Loos’s
houses, the person in control can never leave the
control position to move within their space or to
leave the building without giving up their superior
position.
The only view out of these houses is over the other
rooms that have been traveled through, forcing a
gaze in which the interior realm of one’s self is
in view with the outside world. This projection of
oneself on the outside world created by Loos follows
the Freudian theory of the mirror representing the
psyche. It becomes interestingly important for
this project; not because reptiles represent evil,
but that they represent the evil that humans see
in themselves and in the world. Therefore the
visitors’ views of both the animals and the outside
world are reflections of themselves.

Occupant’s back
is to window,
forcing the gaze
to the interior.

Security (or
control) created
by position
Superior

Equal

Inferior

Control position
is an intimate
space, but still
controlled by
vision. Voyeur
can be easily
detected by
intruder.

Control position
is intimate and
closed. Intruder
is detected long
before intruder
detects voyeur.

Backlight
creates a similar
condition to one
above because
the light delays
the intruders
focus.
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The couch forces
the occupant’s
back to the
window.

Hans Brummel Flat, Pilsen, Czech Republic

Diners are
superior to the
occupants of the
music room.

Moller House, Vienna, Austria

The intimate
space has the
position of
control. Once
again, the
couch turns the
occupant’s back
to the window.

House for the Vienna Werkbundsiedlung, Vienna, Austria

The alcove
is projected
over the main
entrance to the
house.

Plan of the Moller House

Gaze to the
exterior only
occurs over the
interior.

Plan and Section Diagrams of the Moller House by Johan
van de Beek.
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The most
intimate space,
the alcove, is
raised above
the other spaces
and cantilevered
over the entry,
allowing its
occupant to
detect visitors
long before they
are detected.

Moller House, Vienna, Austria

The alcove as
seen from the
exterior.

Moller House, Vienna, Austria

The sitting area
is raised with the
gaze turned back
to the interior.

Müller House, Prague, Czech Republic

Unlike the Loos
projects, the
control position
is the least
intimate space.

Eastern State Penitentiary, Philadelphia,
Pennsylvania

Art and Architecture Building, University of
Tennessee, Knoxville.
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A mirror hangs
in front of
the window,
representing
the projection
of one’s self
onto the outside
world.

Sigmund Freud’s Study, Vienna, Austria

A mirror hanging
below the
window turns
the gaze to the
interior, and the
window is only a
source of light.

Steiner House, Vienna, Austria

The view out
across the
interior space
is Loos’s
interpretation of
the projection
of self onto the
outside world.

The roles of visitor
and voyeur are
reversed because of
the arrangement of
the salon (the control
position) around the
pool. However, the
cafe over the entry
still provides the
opportunity for the
occupant to be in a
control position.

Baker House, Paris, France

In the Baker house, Loos then reverse the role of observer control. In
creating a house for an actress, Loos surrounds the swimming pool
with windows from the path of entry into the house. The intruders
of the house are immediately placed at the control point, with the
inhabitant in the pool being in the position of vulnerability.
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It is even essential… that the actor
should behave as though he were not
seen (and therefore as though he did not
see his voyeur), that he should go about
his ordinary business and pursue his
existence as foreseen by the fiction of
the film, that he should carry on with his
antics in a closed room, taking the utmost
care not to notice that a glass rectangle
has been set into one of the walls, and
that he lives in a kind of aquarium.
-Christian Metz

The reptile center will use Loos’s
principles of comfort to explore the
spatial relationships of humans to
reptiles and humans to humans, placing
the observer in the intimate control
position and the intruder in the position
of vulnerability. Just like in Loos’s
projects the roles will have the capability
of being reversed as the visitor moves
throughout the building.
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Conservation

Environmental concerns will an important
consideration in the design of this building.
The Knoxville Zoo has made the conservation of natural resources one of its main goals,
and reptiles and amphibians need the light and
heat from the sun. UV rays are necessary for
the health of reptiles. Though these can all be
produced artificially, it would be beneficial for
both the animal and the environment to use
natural light as much as possible. Other sustainable design features will also be incorporated into the design of the building.
Sustainable design can be achieved through a
variety of methods. The buildings location in
East Tennessee limits what can be achieved to
an extent because of our climate, but there are
still many options. The following are sustainable design features that work in East Tennessee and on the building site in particular.
Daylight Enhancing Shades and External Shading can protect windows from solar gain while
preserving sky view, reflecting daylight, and
reducing glare. Shades can be used to redirect
light to make it suitable for a variety of lighting
conditions inside the building. In addition to
shades, large overhangs can be used to create
some of the same effects.
Sunspaces can be used to collect the sun’s heat
and store it centrally to redistribute to other
rooms. The sunspace is often uncomfortable,
but could be very well suited for reptiles accustomed to hot days and cool nights in desert
climates.

Sun Path Diagram, 36o Latitude
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Earth Edges can be used to shelter buildings from extreme
temperatures. The temperature of the earth below the frost
line stays at a relatively constant temperature and can be used
as insulation when against the walls of a building. This is particularly well suited for this project because of the steep grade
of the site. In much the same way, Earth-Air Heat Exchangers
can be used to temper incoming air. By forcing air through underground ducts as it enters the building causes it to exchange
heat with the ground which helps lower the energy load required to temper the air.
Air-Air Heat Exchangers are used to exchange heat between
the air leaving the building and the air coming into the building
and can capture 70-90% of the outgoing heat or cold.
Thermal masses can be used to store heat and cold in a building to regulate temperatures between day and night. They are
also suited to store heat during the day for reptiles that bask to
regulate their body temperatures.

Strategies for Light and Ventilation in Different Types of Earth Sheltering

In these three
projects, the
building is
embedded into
the earth, taking
advantage of
the constant
temperature of
the ground to
cool the building
in the summer
and heat it in the
winter.

Jacobs House II, Middleton, Wisconsin

Women in Military Service Memorial, Arlington National Cemetery

Visiting Artists House, Geyserville, California
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Renzo Piano has created many ways to control
sunlight through his numerous commissions for
museums. Each elegantly solves the problem at
hand, usually, how to get indirect natural light
into the display spaces of the building. A few
examples are shown here. All are very similar in
the methods and articulation, but still unique in
scale and form.
Louvers on the exterior of a building can help
block out unwanted sun. Norman Foster chose
vertical sunshades on a building in Warsaw
because sunlight at the high latitude comes in a
low angle. Horizontal shading would not do as
much to block the undesired rays. A college in
the desert of Phoenix, Arizona, on the other hand,
needs to protect itself from very direct sunlight, so
the architects wrapped the building in horizontal
shades and gave it large overhangs which also
created cooler outdoor areas for students to enjoy.
Glass roofs are used in buildings to flood an interior
space with sunlight. They can be articulated to
create dynamic light and shadow patterns on
surfaces, to make a space feel large and open, or
simply to brighten a space with natural light.
Retractable roofs are a relatively recent innovation
that can convert a space from indoor to outdoor
when weather conditions are favorable. Cars have
had the ability to do this for years because of the
ease of moving a small roof. Buildings now have
the ability to do the same thing, and many projects
that could benefit from this technology have
incorporated it into their design.

A plane
of louvers
floats over
the galleries,
filtering the
daylight
before it
enters the
building.

Pinacoteca Giovanni e Marella Agnelli at the Lingotto Factory, Turin, Italy

Translucent
glass diffuses
light as it
enters the
galleries
at a small
museum in
Switzerland.

Fondation Beyeler, Basel, Switzerland

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Layers of
louvers,
glass, and
stretched
fabric make
the interior of
this gallery
glow with
ambient light.

Cy Twombly Pavilion, Houston, Texas

Section through the Cy Twombly Pavilion

Custom
scrim with
north-oriented
apertures
filter natural
light onto
a sculpture
collection in
Texas.

Nasher Sculpture Center, Dallas, Texas

North light
comes into
a museum
in Houston
through a roof
composed
of fins
sandwiched
between layers
of glass.

Menil Collection, Houston, Texas
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An office
building in
Poland is
protected from
harsh rays by
vertical planes
mounted to the
exterior of the
building.

Metropolitan Building, Warsaw, Poland

Exterior
louvers shade
a student
center at a
college with a
desert setting
in Arizona.

Chandler-Gilbert Community College, Phoenix, Arizona

A courtyard is
enclosed by a glass
roof, allowing light
to flood the space
while protecting
artifacts and visitors
from harsh weather
conditions.

British Museum, London

A pedestrian
thoroughfare is
perceived as exterior
space under this
glass roof in Italy.

Galleria Vittorio Emanuele, Milan
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The atrium at the
National Gallery
is covered in
glass with a
layer of light
diffusing scrim
that cuts down
on direct light
entering the
building.

East Wing of the National Gallery, Washington, D.C.

Smaller scale
skylights bring
light into select
areas of a
museum and are
easy to control.

Sterling and Francine Clark Art Institute, Williamstown, Massachusetts

Retractable roofs
at ballparks allow
games to be played
in all weather
conditions.

Minute Maid Park, Houston, Texas

Convertibles can
quickly open up so
the riders can enjoy
pleasant weather.

Lincoln Mark X

A retractable roof at
a private residence
allows light and air
to enter the home
on a nice day.

Private Residence
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Appropriate for
service areas
and habitats and
display spaces
where natural
light is not
appropriate.
Solid Roof

Appropriate
for human
occupied areas,
especially
information
displays.

Light Diffusing Roof

Appropriate
for human
occupied areas
where direct
sunlight could
damage items
on display.
Light Directing Roof

Appropriate for
habitats that
require direct
sunlight and
UV rays.

Glass Roof

Appropriate
for habitats to
allow natural
light and
ventilation
in suitable
weather.
Retractable Roof - Closed

Retractable Roof - Open

Diagrams of Possible Roof Coverings for Various Areas of the Reptile Center
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Site
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The Knoxville Zoo is on a historic site within
a historic city. The climate of Knoxville
offers continually changing environmental
conditions within what is suitable for reptiles.
The reptile center will be located near the
entrance to the zoo where it can immediately
engage zoo visitors to explore. The site is a
former grandstand for Chilhowee Park, and its
close proximity to the entrance will provide
the ideal location for interaction between
the zoo and the community. The Center for
Reptiles and Amphibians will reclaim a former
gathering place for Knoxvillians by creating a
new one.
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SiteHistory

The Knoxville Zoo was created half way through the twentieth
century at Chilhowee Park in East Knoxville. By the time
the zoo was created, the area was on the verge decline, but
at one time, Chilhowee Park was the most visited place in
the city. In 1900, 1903, and 1909 the park was host to major
expositions. Many of the buildings shown in the photos were
built for these expositions, with the only surviving structure
today being the marble bandstand. The park still hosts the
Tennessee Valley Fair every year in September, as well as
other events throughout the year.
The zoo itself started small, almost going under in its early
years. In the late 1980’s to early 1990’s, the zoo began a
major overhaul of its exhibits and collections in order to
provide better homes for the wildlife and shift more of the
focus to conservation. It has become one of the most visited
attraction in Knoxville outside of UT football. The Reptile and
Amphibian Center is one of the last major building projects to
complete the zoo’s current masterplan.

Chilhowee
Park was once
Knoxville’s
most popular
destination.

Historic Photograph of Chilhowee Park

Swimmers in the lake at Chilhowee Park

The bandstand
is the only
remaining
structure
from the early
expositions.

The Chilhowee Park Bandstand

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Postcards show
the park when
it was a popular
destination.
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Historic Postcards of Chilhowee Park
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SitePhotos
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1 Panorama of the Site
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2 View of the site from the parking lot

3 View of the site from the parking lot
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4 View of the parking lot

5 View of the site from Kids Cove

6

7 Approach to the site from the zoo’s main entrance
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8 The site from its northwest corner

9 The site from its south end

10 Kids Cove from the site
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SiteDiagrams

•

Condition

The site for the reptile center is the seating area of an old grandstand and
therefore has a steep slope.
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Response

The center steps down the hill, creating terraces and opportunities for
interesting sectional moments and taking advantage of the ground for
insulation on multiple levels.

f

Condition

•

The slope and trees surrounding the site create a large space with clear
boundaries.
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f

•

Response

By planting trees and placing the building along the path, the center can
create more intimate outdoor space and provide better separation from the
parking lots.

Condition

The trees in the zoo form open spaces, the site currently being a very large
open space.
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Response

Forestation helps unify the center with the rest of the zoo where the
buildings are placed with dense woods, as well as create a buffer between
the zoo and the parking lots.
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Condition
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There are currently ample views into the site from the parking lots, but
limited to strictly the approaches to the site from within the zoo.
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Response

The center and plantings shield views into the site from the parking areas
while opening up to the pedestrian paths inside the zoo.

,
,

Condition

,

I

\ \~
\

The pedestrian approaches to the center are from the zoo’s main entrance
and Kids Cove.
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Response

The center will become a point of interested between the otherwise
disconnected entrance and Kids Cove.

Condition

The pedestrian circulation for east end of the zoo is laid out as a loop
through the exhibits.
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Response

The center diverts people from the loop into the building and weaves them
through its spaces.

Condition

The interstate runs just north of the site. Slow speed drives and parking
lots are adjacent to the site on its entire northern half, with part of the site
currently being used for parking.
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Response

The parking on the site is removed, but the drive to it is utilized for loading
purposes.
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The interstate, parking lots, and Kids Cove are currently sources of noise.
The parking lot produces the most noise during the Tennessee Valley Fair.

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

..-

' ,'

/

Response

The noise from vehicles and the fair will be blocked out heavily by trees
and the building. The noise from Kids Cove is more welcome, but still
shielded to a degree.
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Condition
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Water drains into the lower part of the site which is slightly higher than the
parking lot but separated by a berm.
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Response

The building allows water to drain to the lower portion of the site which is
planted as a wetland forest.

Condition

The sun is almost perpendicular to the ground at the summer solstice and
36 degrees off the horizon at the winter solstice.

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Response

The walls of the center are more open to the north to take advantage of
indirect natural lighting. The roof opens to the south to provides direct
sunlight to the animal habitats.
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Winds are predominately from the southwest in the summer.
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Response

The center is oriented to allow for natural ventilation to provide passive
cooling in the summer.
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SiteContext

The Main Entrance of the Knoxville Zoo

Many buildings
at the zoo are
modeled after
the vernacular
architecture of
East Tennessee.

Kids Cove

Some of the
buildings
are designed
to look like
the native
architecture of
exotic lands.

Safari Grill
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The existing
reptile center
is not suitable
for the zoo’s
collections.

The existing reptile facility

Most of the
zoo is heavily
wooded.

A path in the zoo

Many of the
habitats have
artificial rocks
and trees.

Stokely African Elephant Preserve
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A cave like
entrance into
one of the
exhibits.

Gorilla Valley

The exhibit
allows the
visitor to
view animals
out of and
underwater.

Black Bear Falls

Rhinos reside
to the west of
the site.

The rhinoceros habitat

Children can
go through a
tunnel to get
face to face
with the prairie
dogs.

Prairie Dog Pass

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

SiteParti
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Space
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The Knoxville Zoo aims to become the nation’s
leading conserver of reptiles and amphibians
through a new state-of-the-art herpetology
center. The zoo has been updating its facilities
and collections for years and this will be a
centerpiece of the new Knoxville Zoo. The
center will serve as an exhibit and museum
space for visitors, an educational building, a
research and conservation facility and a facility
for after-hours functions such as cocktail
parties, receptions, and gala events. It needs to
showcase animals in a variety of environments
and enclosures and successfully move visitors
through while educating them along the way.

Animals

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Humans

Spaces

Entry
The entry sequence will be an integral part of the museum. The entry will be
inviting to the zoo visitors, enticing them to step into the facility and begin
the journey. The entry will be composed of Exhibits and Viewing. There
will be adjacent Animal Spaces. Natural Lighting will be used at the point
of entry to encourage entrance, but sparingly elsewhere in order to create a
pace of moderate progression; begin the sequence of anticipation, engagement,
and reflection. It will be a seemingly comfortable entry; only the visitor will
discover they are in the position of discomfort, control over them being exerted
by occupants of spaces elsewhere.

Anticipation - Vulnerability
Anticipation will be created with the Exhibits, the Animal Spaces, and the
Viewing areas. Exhibits will be the primary function of the space in order to
manage speed. Animals and Viewing will be integrated as appropriate in order
to unite the various spaces of the facility. The spaces of anticipation will be
primarily in the position of vulnerability.

Engagement - Juxtaposition
Engagement will be created with the Animal Spaces, the Viewing areas, the
Auditorium, the Nature Exchange, and select views of the Reserve Spaces.
Exhibits will be included at times as well, but will not be primarily responsible
for creating engagement. Engagement will have a faster pace than anticipation,
created by the excitement of the interaction between animals and humans.
Comfort will be at a juxtaposition between control and vulnerability.
Reflection – Control
Reflection will be created with the Great Hall, the Restaurant, and will integrate
some Exhibits as well. Reflection will be almost a pause. Abundant natural light
and views will slow the pace of both the visitor’s movement and gaze. These
spaces will be at points of control, with intimate spaces created along with the
large scale space of the Great Hall. Even at control points, however, moments
of vulnerability will be created by the spatial relation to the animals.

Codes

Zoning.
O-2 Civic and Institutional District
Classification by Occupancy.
A-2 Small Assembly
Least Restrictive Construction Type.
Type V Sprinkled
Maximum height.
55’, 2 stories
Maximum floor area.
16,000 sf per story
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Anticipation
Exhibits						
Enclosed Animal Displays				
Viewing						

2000 sf
2000 sf
3000 sf

Engagement
Open Animal Habitats - Interior			
Auditorium						
Nature Exchange					
Zookeeper Access to Animal Spaces			
Reserve Spaces					

3500 sf
600 sf
1000 sf
1500 sf
5000 sf

Reflection
Great Hall						
Restaurant						
Offices							

2000 sf
2500 sf
500 sf

Other:
Restrooms						
Loading						
Storage						
Mechanical						
Circulation						

400 sf
200 sf
300 sf
300 sf
1000 sf

Total						

25800 sf

Outdoor Animal Habitats will be integrated, but not
included in the total square footage.

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Anticipation

Exhibit Areas.
In addition to live animals, other items will be
displayed in this facility. The various exhibits
will include fossils of ancient reptiles, displays
about their relation to humans throughout history,
and exhibits related to a reptiles lifestyle. These
exhibits will be placed throughout the building,
some interspersed with the animals and some in
spaces of their own. Natural light will be both
direct and indirect. The size of the spaces devoted
to exhibits will be approximately 2000 sf., but will
be determined by the organization of the building.
The actual exhibits will include wall exhibits,
freestanding exhibits, and hanging artifacts.
Enclosed Displays.
Many animals on display will need to be completely
enclosed to provide adequate separation from
humans. There will be 50-60 enclosed exhibits
that will vary in size from a 10 sf enclosure up
to a small ecosystem of 200 sf. or more, for a
total of approximate 2000 sf. These displays will
be situated between the interior viewing areas
and the service access space. Natural light and
ventilation are needed in these spaces.
Viewing Areas.
The viewing areas will be solely occupied by
humans, though in close relation to the animals.
Along with the Exhibits, the Viewing Areas will
provide the public circulation of the reptile center.
Natural light will be indirect, and there will be
connections to the outside. The size of this space
will be approximately 3000 sf but will depend
on the layout of the building and the design
direction.

Engagement

Open Animal Habitats.
The open animal habitats will be home to large
and/or slow animals that can be quarantined
without being fully enclosed. There will be
both indoor and outdoor open habitats, some
with the capability of being either. These spaces
will house multiple species when possible,
in order to make them larger and sectional.
Direct natural light and ventilation will be
very important for the animals, and therefore
glass and retractable roofs will be strongly
considered. Approximately 3500 square feet
of these habitats will be interior conditioned
space. These spaces and the enclosed displays
will have separate mechanical and electrical
systems from the rest of the facility in order to
control the climate needed for the animals.
Auditorium.
A small auditorium is included in the program
to provide space for zookeeper chats, lectures,
and other educational activities. The auditorium
will have stepped seating without individual
chairs and will be 600 sf. in size. Natural light
will be controllable so that at times in can be
dark for projection.
Nature Exchange.
The nature exchange is a facility devoted to
research and education. It is not specifically
devoted to reptiles and amphibians, but
the zoo as a whole. The building’s location
near the front gate and Kid’s Cove makes it
the desirable building to house this facility.
Though not devoted to reptiles, it will still be
treated spatially as a part of the exhibits. The
nature exchange will be approximately 1000
sf.
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Engagement

Zookeeper Access to Exhibits.
A separate system of access will be needed for
the zookeepers to service the animal displays.
They may be combined with the reserve areas,
or treated as separate spaces. The keepers will
need an area at least 10 feet wide behind the
displays with an exit in either direction. The
size of the spaces needed will be determined
by the building’s layout. The zookeeper access
spaces are private zones.
Reserve Spaces.
The reserve spaces are the facilities used for
housing animals that are not on display. They
house animals for breeding, incubation, and
medical treatment. The spaces will not be open
to the public, but cameras and monitors will
allow observation. 1200 sf. will be devoted to
both tortoises and snakes and lizards, 800 sf.
to a turtle reserve, and 600 sf. for venomous
snakes. A nursery of approximately 1000
sf. will be devoted to raising young animals.
There will also be a 100 sf. feeder room and
a cool reserve and hibernaculum at 250 sf.
each. The reserve spaces will have separate
mechanical and electrical systems from the
rest of the facility.

Reflection

Great Hall.
Because of its location next to the zoo’s
entry, the Reptile and Amphibian Center
will function as the zoo’s primary facility for
galas, dinners, and fund-raising events. The
facility will have a great hall that will be the
center of these functions. The great hall will
house exhibits and educational events, along
with an adjacent auditorium, during normal
zoo hours. It will be approximately 2000 sf.,
capable of accommodating up to 200 people.
Restaurant.
A restaurant in this facility will serve both zoo
visitors and the special functions contained in
this building. A full catering kitchen will be
included, as well as a small dining area with
seating for 60 people. It will be adjacent to
the great hall and an outdoor dining area and
have a direct connection with loading. The
restaurant will be 2500 sf.
Offices.
The center will have the offices of the
herpetology staff. This will include an open
office space and a break room totaling 500 sf.
The offices are a private zone.

ACenterforReptilesandAmphibiansattheKnoxvilleZoo

Other

Restrooms.
The facility will include two public restrooms
of approximately 200 sf. each, one for males
and one for females, and a small private
restroom adjacent to the office for the staff.
Four fixtures in each public restroom, and one
drinking fountain will more than accommodate
code requirements. The restrooms will be
adjacent to the restaurant.
Loading.
A small loading area will be needed to service
both the need of the reptile center and the
restaurant. Approximately 200 sf. will be
needed for the loading. The loading is a
private zone.
Storage and Mechanical.
Storage and mechanical spaces adjacent to
the loading need to be approximately 300 sf.
each. The storage and mechanical spaces are
private zones.
Circulation.
Because many of the spaces of the center are
circulation in themselves, only the reserve
spaces, office, restrooms, loading, storage,
and mechanical need to have circulation
calculated. 6700 sf. times 15 percent equals
1005 sf.

Sampling of Reptiles to be Housed at the Center:
Wood Turtle 					
Florida Box Turtle 				
Three-toed Box Turtle				
Star Tortoise 					
Radiated Tortoise				
Speckled Cape Tortoise 			
Common Spider Tortoise			
Flat-shelled Spider Tortoise 			
Egyptian Tortoise				
Chinese Alligator 				
Komodo Dragon				
Standing’s Day Gecko 			
Reticulated Gila Monster 			
Dumeril’s Ground Boa			
Boa Constrictor 				
Annulated Boa 				
Virgin Island Boa 				
Kenya Sand Boa 				
Aruba Island Rattlesnake 			
Louisiana Pine Snake				
Green Mamba					
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Bog Turtle
Eastern Box Turtle
Aquatic Box Turtle
Aldabran Tortoise
African Spurred Tortoise
African Pancake Tortoise
Southern Spider Tortoise
Northern Spider Tortoise
American Alligator
Dwarf Caiman
Mali Spiny-tailed Lizard
Seychelles Giant Day Gecko
Prehensile-tailed Skink
Madagascar Ground Boa 		
Fiji Island Boa 		
Brazilian Rainbow Boa 		
Madagascar Tree Boa 		
Eyelash Palm Pit Viper
Northwest Neotropical Rattlesnake
King Cobra				
Copperhead

SpatialParti
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Direction
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DesignDirection

Perceptions of Comfort: Anticipation, Engagement, Reflection
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FormEvolution

The form of the Reptile Center will evolve from
the spaces contained within the building. The
experience of the space will be the primary
factor while designing, and will therefore
result in a building that is primarily additive in
its form. The site and other forces will have
substantial impact on the project, resulting in a
building form that is not exclusively additive,
but includes subtractive elements as well.
The exterior spaces will be perceived from
the interior, exploring the separation between
the observer and the observed as well as the
separation of inside and outside spaces. The
surfaces of the building will be treated as a
mechanism for further exploring comfort and
time, and will be treated in a way that enhances
the sensation of being in the spaces.
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IssueGoals

The Center for Reptiles and Amphibians will challenge and
explore our normal perceptions of comfort. The building is
not meant to be comfortable. The center will place animals
in positions of control. The visitor will have a sense of
anticipation as they move through the museum. Views
will be controlled to animals and other humans, creating
mystery that contributes to the feeling of anticipation.
What is coming may not be known, but when the visitor
arrives, it will engage them in a way that is unfamiliar to
them. These spaces will subvert our preconceived notions
of the animals and our relationship to them in a zoo. These
spaces will have a sense of urgency and excitement to them.
The moments of reflection will be the most comfortable
spaces of the building, placing the visitor in the position
of control. The visitor will slow down in these spaces to
contemplate where they have come from. As the visitor
becomes comfortable within the space, they will abandon
this position to start a new journey.
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FinalParti

Humans

Animals
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